I. Introduction
Varicocele develops due to incompetent valves in testicular vein. It refers to the abnormal veins in the pampiniform plexus (PP) which are tortuous and dilated. It presents as scrotal asymmetry, scrotal heaviness and rarely with testicular pain. Many a times, adults are unaware of the varicocele. It is usually discovered accidentally during a regular physical examination or during the recruitment for military service. 1 The incidence of high-grade varicocele is approximately 15% all over the world and found in one third of the males with infertility 2, 3 . Different approaches have been applied for treatment of varicocele, including microscopic open surgery, embolization, and recently, laparoscopy. 4, 5 In 1991, Aaberg and colleagues 6 introduced laparoscopy as the least-invasive surgical method in the treatment of varicocele.
The outcome of the treatment of varicocele depends on the technique used as well as on the skills of the surgeon performing the procedure. Various randomized controlled trials have compared the efficacy of conventional and the laparoscopic approach 7 Current study was planned to highlight the efficacy and safety of laparoscopic varicelectomy discussed in terms of postoperative pain , operative time, hospital stay , semen analysis(semenogram) before and after the procedure and complications during and after the procedure .
II. Materials and Methods
A prospective observational study was carried out at a tertiary care hospital in Surgical Unit in Meerut, over a period of 2 years . All the patients included in the study were suffering from varicocele based on clinical criteria (scrotal asymmetry, heaviness in scrotum and testicular pain)confirmed by scrotal ultrasound , ages between 15 to 45 years and who had to undergo laparoscopic high ligation of varicocele.
Exclusion criteria; Patients with varicocele secondary to malignancy or venous obstruction, with history of previous lower abdominal surgery and those with ASA grade above II.
After obtaining the approval from the hospital ethical committee, written and informed consent was taken from each patient. The diagnosis of varicocele was made by physical examination with the Valsalva maneuver. Doppler ultrasonography was also performed using the probe placed over the spermatic cord in the subinguinal area. Doppler exam could document retrograde blood flow in the spermatic cord, which confirmed the diagnosis. A pre operative seminogram was also sent for all the patients . A record of operative time, post operative pain,durationof hospital stay and semen analysis at 3 ans 6months post operatively was made for each patient.
All patients received perioperative intravenous antibiotics, usually ceftriaxone with dose adjusted according to their age. All surgeries were performed under general/ spinalanasesthesia, by consultant surgeons well experienced in the procedures to minimize bias. Laparoscopic high ligation was be done by inserting three ports, testicular vessels were approached transperitoneally and testicular vein was clipped and divided. Wound was closed with absorbable suture materials. Operative time for each case was calculated in minutes by the trainee researcher using a standard stop watch who was personally present in the theater from the time of incision or insertion of ports till last skin stitches. Length of postoperative hospital stay was calculated in terms of days from date of admission to discharge as mentioned in the patients' notes. All the data were recorded on designed proforma. Mean and standard deviation were calculated for all quantitative data (age, operative time, postoperative pain length of hospital stay, sperm count before and after , recurrence , complications if any ). Means of sperm counts before and after was compared using unpaired t test.
III. Results

Patients
The present study included a total of 50 patients; The age of the patients in laparoscopic high ligation ofvaricocele ranged from 15 to 45 years with a mean age of 27.32 ±7.37 years 30 (60%) varicoceles were on the left side , 12 (24%) were bilateral and 8(12%) on right side. Post operative complications Out of 50 patients 5 patients had complications .2% (1) developed pneumoscrotum, 2% developed wound site infection , inferior epigastric bleed in 2% (1) patient and recurrence occurred in 4% (2)of the patients . Thus 90% 0f the patients had good results and only 10% developed complications .FIGURE 3 :
various post operative complications encountered in the study
Figure 3 Sperm count
The semen analysis was done pre operatively ,post operatively at 3months and at 6months .The pre operative count was 33.2±20.40 million /ml there was a significant increase in sperm count post operatively in 3months 46.6±16.1 million/ml (p:0.0004) and at 6months 60.22±20.78 million /ml (p:0.0001) when compared to pre operative values FIGURE 4: mean of sperm counts pre operatively,post operatively at 3 months and at 6 months . Hospital stay The hospital stay was calculated in days from the date of admission to the date of discharge as noted in the patients file ; 5.98±1.42 days
IV. Discussion
There are different surgical methods for varicocele treatment. The first surgical method for varicocele was explained by Celsus in the first century (ipsilateralorchidectomy which consisted of an atrophic testis) 8 Currently, popular varicocelectomy methods include: the Ivanissevich method (retroperitoneal), Palomo method, subinguinal method (with or without testicular delivery), laparoscopic method, and sclerotherapy (internal spermatic vein embolization). The most effective and least invasive method is yet unknown.We studied the efficacy of laproscopicvaricocelectomy in terms of operative time ,post operative complications if any , duration of hospital stay and increase in sperm count after the procedure.
We found that the operation time in patients with laparoscopic procedure was 41.6±8.86minutes in case of unilateral and 100.37±7.3 minutes in cases of bilateral varicocelecteomy . It was more in case of bilateral than unilateral procedure.Ghanem and colleagues 9 reported the operative time to be 45 minutes on average for unilateral subinguinal method and 25.6 minutes for the high retroperitoneal method. Watanabe and coworkers 10 reported an operative time of 111.8 ± 21.1 minutes for unilateral high retroperitoneal varicocelectomy and 86.3 ± 28.4 minutes for unilateral subinguinalvaricocelectomy under LA. The operative time in our group of open surgery with LA was 38 minutes on average. Watanabe and colleagues reported a mean operative time of 109 ± 27 minutes, although their operations were unilateral 11 .Kwon and associates reported a mean of 102 minutes for this parameter. 12 They did not mention whether this was for unilateral or bilateral varicocelectomy. Ogura and colleagues performed bilateral laparoscopic varicocelectomy on 39 patients with an operative time of 96.6 minutes.
A study done by RahatHasan et al 13 Operative time for the open high ligation of varicocele with a mean operative time of 38.75 ± 7.8 minutes. The operative time ranged from 17 to 60 minutes for the laparoscopic high ligation of varicocele with a mean operative time of 30.48 ± 10.6 minutes . The operative time was statistically significantly different between the two groups (p= 0.000).
Varicocele recurrence is a complication of varicocelectomy. Misseri and coworkers reported 3% recurrence with the Palomo method and 14% recurrence with the high retroperitoneal method. Al-Kandari and colleagues 14 studied 120 patients with 147 varicocelectomies in three different methods. The recurrence rate was 2% (1 patient) with microscopic subinguinalvaricocelectomy and 13% (7 patients) and 18% (9 patients) with open inguinal and laparoscopic methods, respectively. This report was statistically significant in favor of microscopic subinguinalvaricocelectomy. Al-Said and coworker 15 observed the same results (the recurrence rate was 2.6%, 11%, and 17% in microsurgical, open, and laparoscopic groups, respectively).
In our study the recurrence rate was 2% ; 4 patients out of 50 .Other post operative complications reported in our study were pnuemoscrotum in 2% , wound infection in 2%and inferior epigastric artery bleed in 2%. Jonathan P. Jarow et al 16 in a studyon 46 patients reported Complications occurred in 2 patients (4%), inferior epigastric vessel bleeding in one, and genitofemoral nerve injury in the other. There was one persistent varicocele (1%).Watanabe and colleagues reported 6.1% recurrence in 33 patients with bilateral laparoscopic varicocelectomy. They mentioned a recurrence rate of 12% in 50 patients with unilateral varicocelectomy by high retroperitoneal method. 17 Varicocele recurrence after laparoscopic method was reported to be 8.9%, but stood at 6.7% when the lymphatic vessels were preserved. 18 Varicocele has been implicated as a cause in 35-50% of patients with primary infertility and up to 81% of men with secondary infertility. 19, 20 The surprisingly high incidence in secondary infertility suggests that varicoceles cause progressive decline in testicular function over time. Although varicocele repair is widely used as a treatment for male infertility, its efficacy has been a subject of intense debate for nearly 50 years. Although the ultimate goal of treating male factor infertility is to increase the pregnancy rate, varicocelectomy also seeks to maximize a couple's fertility potential by improving sperm quality or avoiding a decline in testicular function.O'Brien et al. 21 evaluated the outcomes of two cohorts of infertile men with varicocele who had female partners at least 35 years old (n = 202). One group chose to receive microsurgical varicocelectomy, and the other chose observation. Sperm count and total motility significantly increased after varicocele repair (p <0.05).
Tan et al12 22 conducted a study on 108 varicocelectomies. The operation was performed on a day surgery basis with an average operative time of 61.4 min (56.6 min for unilateral and 75.8 min for bilateral high ligation of varicocele). They reported low morbidity, pneumoscrotum in 2 patients and wound infection in the other 2. Sixty-one patients showed improved sperm count and their motility. Hence they concluded that laparoscopic high ligation of varicocele is beneficial and effective that causes least discomfort and offers an early return to the usual life.
The laparoscopic varicocelectomy has been performed by many surgeons on a day-surgery basis, 23, 24 .The mean hospital stay after laparoscopic varicocelectomy in our study was 5.98±1.42 days . Iselin CE et al 25 reported the mean length of hospital stay (0.9 days) and median total recovery time (5 days) were remarkably short. The length of hospital stay was not affected by whether the patient had unilateral or bilateral varicocoele.
V. Conclusion
We conclude that laparoscopic varicocelectomy is safe, effective and minimally invasive. In addition to its better cosmetic results and advantage in case of bilateral disease, it allows excellent exposure and control of the affected vessels. Furthermore, the shorter hospital stay and the earlier return to normal activities are very important advantages in recommending this technique as an efficient alternative to the open surgical method.
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